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The  following  design  criteria  supplement  the  information 
presented  in  SWCRD  Research  Report  No.  330,  June  27,  1960. 

Tests  were  made  on  a  hood  drop  inlet  2D  square  by  slightly  more  than  2D  deep 
to  determine  the  minimum  height  of  splitter-type  antivortex  wall  required  to  prevent 
vortices  from  affecting  the  spillway  capacity.  The  tests  showed  that  the  top  of  the 
splitter  wall  above  the  crest  of  the  drop  inlet  must  be  at  least  ID.  (D  is  the  diameter 
of  the  barrel.) 

The  hood  drop  inlet  is  formed  by  locating  a  hood  barrel  inlet  at  the  base  of  a 
drop  inlet.  The  design  criteria  for  the  0.75 D  hood  length  and  a  description  of  the 
apparatus  used  in  the  experiments  are  found  in  the  St.  Anthony  Falls  Hydraulic 
Laboratory  Technical  Paper  No.  20,  Series  B. 

The  splitter  wall  is  rectangular  when  viewed  from  the  side  and  is  placed  on  the 
longitudinal  center  line  of  the  drop  inlet.  The  splitter  wall  may  extend  downward  into 
the  box  if  desired.  The  length  of  the  wall  is  equal  to  the  outside  dimensions  of  the 
drop  inlet.  The  height  of  the  wall  is' the  distance  from  the  crest  of  the  drop  inlet  to 
the  top  of  the  splitter  wall. 

The  drop  inlet  was  made  of  1/4- inch-thick  clear  plastic  sheets,  which  gave  the 
square-edge  crest  a  thickness  of  0.111  D.  The  barrel  of  clear  plastic  was  on  a 
20-percent  slope;  its  inside  diameter  was  2.25  inches.  If  the  hood  drop  inlet  is 
considered  to  be  a  model  with  a  scale  ratio  of  1  to  32,  then  the  barrel  represents 
a  pipe  72  inches  in  diameter,  the  prototype  drop  inlet  is  12  feet  square  on  the  inside 
by  12  feet  3  inches  deep,  and  the  prototype  drop  inlet  wall  is  8  inches  thick. 

The  table  gives  the  variables  tested  and  the  results  of  the  tests.  A  poor  per- 
formance rating  indicates  that  strong  vortices  sucked  in  air,  causing  variations  in 
the  spillway  discharge  and  fluctuations  in  the  headpool  water  level.  A  fair-to-poor 
rating  indicates  that  the  vortices  were  strong  for  a  short  period  and  caused  some 
change  in  the  discharge  and  in  the  headpool  level.  A  good  rating  indicates  that  the 
vortices,  in  most  cases,  remained  on  the  water  surface  and  that  there  was  no 
fluctuation  in  either  the  discharge  or  in  the  headpool  level. 

Soil  and  Water  Conservation  Research  Division,  Agricultural  Research  Service,  U.  S.  Department  of 
Agriculture,  in  cooperation  with  the  Minnesota  Agricultural  Experiment  Station  and  the  St.  Anthony  Falls 
Hydraulic  Laboratory, 
o 

Hydraulic  engineer,  U.  S.  Department  of  Agriculture. 
3 
Blaisdell,    Fred   W.,    "Second    Preliminary   Release   of   Design  Criteria  Hood  Drop  Inlet  for  Closed 

Conduit  Spillway."     Soil  and  Water  Conservation  Research  Division,  Agricultural  Research  Service,  U.  S. 
Department  of  Agriculture  (processed  report). 

4Blaisdell,  Fred  W.,  and  Donnelly,  Charles  A.,  "Hydraulics  of  Closed  Conduit  Spillways.  Part  X.    The 
Hood  Inlet."  St.  Anthony  Falls  Hydraulic  Lab.  Tech.  Paper  20,  Ser.  B,  Minneapolis,  Minn.,  April  1958. 
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Variables  Tested  and  Test  Results 


Series 


Height  of  wall 
above  crest 


Extension  of  wall 
below  crest 


Performance 
rating 


S-l 

O.OOD 

1.06D 

Poor 

S-2 

.25D 

1.06D 

Poor 

S-3 

.50  D 

1.06D 

Poor 

S-4 

.75D 

1.06D 

Fair  to  Poor 

S-5 

1.00D 

1.06D 

Good 

S-6 

1.00D 

.00  D 

Good 

Series  S-l  showed  that  the  antivortex  wall  does  not  inhibit  the  vortex  when  the 
splitter  wall  protrudes  into  the  box  and  its  top  is  at  crest  elevation.  The  scatter 
of  the  data  plotted  in  the  figure  shows  that  the  head-discharge  curve  is  unpredictable. 
The  results  obtained  are  similar  to  those  obtained  when  no  antivortex  wall  is  used. 
The  performance  rating  is  poor. 


Symbol 

O 
X 
C 

+ 
A 

• 

Series     Wall    Height 

S-l           O.OOD 
S-2             .25  D 
S-3             .50  D 
S-4            .75  D 
S-5          1  .00  D 
S-6           1  .00  D 
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Effect  of  Splitter- Type  Antivortex  Wall  on  Head- Discharge  Curve 


1.7        1.8 


Strong  vortices  form  and  suck  in  a  considerable  amount  of  air  when  the  splitter 
wall  is  0.25D  high  (series  S-2)  or  0.50 D  high  (series  S-3).  These  vortices  are  of 
long  duration.  The  data  plotted  in  the  figure  show  the  fluctuations  in  discharge 
caused  by  the  vortices.  The  performance  rating  for  these  wall  heights  is  poor. 

When  the  0.75D-high  wall  (series  S-4)  was  tested,  vortices  appeared  inter- 
mittently, but  strong  vortices  lasted  for  only  a  short  time.  The  data  plotted  in  the 
figure  show  that  fluctuations  occurred,  but  that  they  were  not  of  long  enough  duration 
to  cause  large  deviations  from  the  data  obtained  for  series  S-5  and  S-6  when  the 
vortex  did  not  affect  the  head-discharge  relationship.  The  performance  rating  is 
fair  to  poor. 

Two  series  of  tests  were  made  with  a  splitter  wall  ID  high.  For  series  S-5, 
the  splitter  wall  protruded  into  the  box  inlet.  For  series  S-6,  the  splitter  wall  was 
placed  on  top  of  the  box  inlet  crest.  There  was  no  difference  in  the  performance  of 
these  two  walls.  Those  vortices  that  formed  were  either  on  the  water  surface  or 
they  sucked  in  only  a  small  amount  of  air  for  a  short  time.  The  figure  shows  that 
this    did  not   affect   the   head-discharge    curve.    The   performance  was  rated  good. 

For  series  S-5  and  S-6,  there  was,  however,  a  current  on  the  downstream  side 
of  the  drop  inlet  which  could  cause  erosion  of  the  dam  fill.  Data  reported  in  part 
V  of  the  technical  papers  on  the  hydraulics  of  closed  conduit  spillways^  indicate 
that  extending  the  splitter  wall  into  the  dam  fill  would  stop  the  current  around  the 
downstream  end  of  the  splitter  wall. 

It  is  recommended  that  the  splitter-type  antivortex  wall  for  a  hood  drop  inlet 
2  D  square  have  a  minimum  height  of  1 D. 


Blaisdell,  Fred  W.,  "Hydraulics  of  Closed  Conduit  Spillways.  Parts  II  through  VII.  Results  of  Tests 
on  Several  Forms  of  the  Spillway."  St.  Anthony  Falls  Hydraulic  Lab.  Tech.  Paper  18,  Ser.  B,  Minneapolis, 
Minn.,  March  1958. 
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